Regulation of aquaporin-1 and nitric oxide synthase isoforms in a rat model of acute peritonitis.
The loss of ultrafiltration (UF) that accompanies acute peritonitis is a common problem in peritoneal dialysis (PD). It has been suggested that changes in nitric oxide (NO)-mediated vascular tone and permeability might be involved in the loss of UF, whereas channel-mediated water permeability should not be affected. This study used a model of acute peritonitis in rats to characterize changes in PD parameters, in correlation with: (1) expression studies of water channel aquaporin-1 and NO synthase (NOS) isoforms and (2) enzymatic assays for NOS in the peritoneum. Compared with controls, rats with peritonitis had a higher removal of plasma urea, a faster glucose absorption, and a loss of UF. Additional changes, including high protein loss, elevated leukocyte counts in dialysate, positive bacterial cultures, edema, and mononuclear infiltrates, were similar to those observed in PD patients with acute peritonitis. Acute peritonitis in rats induced a major increase in total NOS activity, which was inversely correlated with free-water permeability. The increased NOS activity was mediated by both inducible (Ca2+-independent) and endothelial (Ca2+-dependent) NOS isoforms and was reflected by increased peritoneal staining for nitrotyrosine. In contrast, aquaporin-1 expression was unchanged in rats with peritonitis. These findings cast light on the pathophysiology of permeability changes and loss of UF that characterize acute peritonitis. In particular, these data suggest that a local production of NO, mediated by different NOS isoforms, might play a key role in these changes.